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(54) METALLIC TfflN FILM TYPE MAGNETIC DISK MEDIUM AND PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To control coercive forces and to enable decreasing of noises and 



high-density recording by forming a magnetic metallic film into two-layered 
constitutions consisting of a CoCrTa film of a lower layer and a CoCrPt film of an upper 
layer and properly combining the film thicknesses of both. 
CONSTITUTION: The magnetic metallic film is made into the plural layer 
constitutions. The upper layer 32 near a magnetic head 6 is constituted of the CoCrPt 
having the large coercive force and the lower layer 3 1 apart from the magnetic head 6 is 
constituted of the CoCrTa having the small coercive force. The magnetic field to be 
applied to the magnetic metallic film by the gap G of the magnetic head 6 is strong in the 
upper layer 32 and is weak in the lower layer 3 1 and, therefore, the sufficient writing of 
information is possible and overwriting is easy as well even if the upper layer 32 has the 
high coercive force. The coercive force can be easily controlled simply by changing the 
fihn thickness ratio of the CoCrPt and the CoCrTa. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely, 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] Nonmagnetic substrate (B) It is the metal thin fibn type magnetic-disk medium characterized by for this metal 
magnetic film consisting of two-layer [ of a lower layer (31) and the upper layer (32) ], having constituted the lower layer (31) 
from CoCrTa in the magnetic-disk medium by which the magnetic fihn formed upwards consists of a metal magnetic film, and 
constituting the upper layer (32) from CoCrPt. 

[Claim 2] It is the metal thin film type magnetic-disk mediimi of claim 1 publication by which, as for the aforementioned lower 
layer (31), coercive force He consists of a Co system alloy layer of 1000-1700Oe, and the upper layer (32) is characterized by 
coercive force He consisting of a Co system alloy layer of 1500-2600Oe. 

[Claim 3] It is the metal thin film type magnetic-disk medium of the claim 1 publication which the aforementioned lower layer 
(3 1) is CoCrTa metal thin film to which composition is set to 2-20at,%Cr a nd 2 - 6at.%T ^ from Co, and is characterized by the 
upper layer (32) being CoCrPt metal thin film to which rnmpositinn issettn VO-:^p flt,%r;r a nd 5-15at.%Pt from Co, 
[Claim 4] **** gas ** of a substratum layer (2) and a lower layer (31) which ****s under the lower layer (31) of claim 1 
publication is 20 - 30mTorr. It chooses from a domain and the upper (32) **** gas ** is 3 - 30mTorr. The manufacture 
technique of the metal thin fibn type magnetic-disk mediimi characterized by choosing from a domain and ****ing. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the metal thin film type magnetic-disk medium used as an informational record 
medium, and its manufacture technique in the magnetic disk unit which is the external storage of a computer system. 
[0002] It is asked for the magnetic-disk medixmi of high recording density in connection willi the demand of large capacity 
storage in recent years. Moreover, the easy manufacture technique is demanded corresponding to low-cost-izing of a record 
medium. For this reason, it is necessary to make a magnetic-disk medium into structure recordable high-density and, and a 
control of a magnetic properties needs to be easy. 
[0003] 

[Prior art] Drawing 7 is drawing showing the cross-section structure of the conventional metal thin fihn type magnetic-disk 
medium. B is a substrate which consists of non-magnetic material, such as aluminum, and carries out the spatter of the Cr etc. as 
a substratum layer 2 on NiP plating layer 1 formed in the front face. And after carrying out the spatter of the magnetic substance, 
such as CoCrTa or CoNiCr, and forming the metal magnetic film 3, the spatter of the carbon is carried out as a protective coat 4, 
and if lubricant 5, such as phon is fmally applied and it is made to dry, it will complete. 

[0004] In this magnetic-disk medium, informational record/regeneration are performed to the metal magnetic fihn 3 by gap G of 

the magnetic head 6. 

[0005] 

[Object of the Invention] Drawing 8 is drawing showing the coercive force of various kinds of metal magnetic-film materials. 
Like illustration, since coercive force He has CoCrTa larger than CoNiCr and is excellent also in S/N property, the medium 
which carried out the spatter of the CoCrTa as a metal magnetic film from the former has been used. On the other hand, although 
to follow on high-density-ization of magnetic recording, and to use the materials of high coercive force, such as CoCrPt, as a 
metal magnetic fihn is tried, CoCrPt has the problem that a noise is large, compared with CoCrTa. 

[0006] And on usual **** conditions, it writes in in the bottom section of the magnetic film which is separated from the magnetic 
head since coercive force is too high, and a magnetic field is weak, it becomes inadequate writing it in of the data in the bottom 
section of a magnetic fihn, and the exaggerated light property of CoCrPt is bad. It is remarkable when the data with a small 
time-reversal spacing are especially written in on the data with a big flux reversal spacing. 

[0007] Therefore, in order to satisfy a reduction of a noise, and the both sides of a high-density record, in a metal magnetic film, 
the optimum coercive force is needed. From the former, the control of a magnetic properties is performed by changing the 
production conditions at the time of ****ing changing composition of the alloy which constitutes the magnetic fihn or a 
magnetic fihn. For exarr^le, the thickness of Cr layer of a substratum is changed or Ar gas ** at the time of carrying out the 
spatter of the metal magnetic film is changed. 

[0008] However, since the domain which the magnetic properties of a magnetic fihn which consists of the same composition can 
take is considerably limited by composition, it is very difficult the domain to obtain the optimum magnetic properties only by 
changing **** conditions, so that clearly also from drawing 8 . Furthermore, it is difficult to control to a distribution of the 
magnetic properties of the orientation of a thickness in a metal magnetic film. 

[0009] The technical technical probrem of this invention is to realize the magnetic-disk medium which has the metal magnetic 
fihn which can satisfy a reduction of a noise, and the both sides of a high-density record paying attention to such a problem. 
[0010] 

[The means for solving a technical problem] Drawing 1 is a cross section explaining the basic principle of the metal thin film 
type magnetic-disk medium by this invention. In the magnetic-disk medium by which the magnetic film in which invention of a 
claim 1 was formed on nonmagnetic substrate B consists of a metal magnetic film, this metal magnetic fihn consists of two-layer 
[ of a lower layer 31 and the upper layer 32 ], and constitutes a lower layer 31 from CoCrTa, and the upper layer 32 consists of 
CoCrPt. 

[001 1] As for the lower layer [ in a claim 1 in invention of a claun 2 ] 31, coercive force He consists of a Co system alloy layer 
of 1 000-1 700Oe, and, as for the upper layer 32, coercive force He consists of a Co system alloy layer of 1500-2600Oe. 
[0012] It is CoCrTa metal thin film to which, as for the lower layer [ in a claim 1 in invention of a claim 3 ] 31, composition is 
set to 2-20at.%Cr and 2 - 6at.%Ta from Co, and the upper layer 32 is CoCrPt metal thin fihn to which composition is set to 
10-20at%Cr and 5-15at.%Pt from Co. 

[0013] **** gas ** of the substratum layer 2 and the lower layer 31 which invention of a claim 4 is the manufacture technique of 
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the metal thin fihn type magnetic-disk medium claim 1 publication, and ****s under a lower layer 31 is 20 - SOmTorr. It chooses 

from a domain and **** gas ** of the upper layer 32 is 3 - 30mTorr. It chooses from a domain and ****s. 

[0014] 

[Operation] Although a metal magnetic fihn is made into two or more laminations, the upper layer 32 near the magnetic head 6 is 
constituted from CoCrPt with big coercive force like a claim 1 and the lower layer 3 1 which is separated from the magnetic head 
6 is constituted from CoCrTa with small coercive force, since a lower layer 31 is weak, even if coercive force is high, the upper 
layer 32 can fiilly write in an information and the exaggerated light is also easy [ the upper layer 32 of the magnetic field given to 
a metal magnetic fihn by gap G of the magnetic head 6 is strong, and ] for 

[0015] Moreover, although CoCrTa which constitutes the lower layer 31 which is separated from the magnetic head 6 consists of 
a material with small coercive force, since it is excellent in S/N property, a noise is also reduced effectively collectively. 
Therefore, a noise is reduced by mutual operation of the upper layer 32 and the lower layer 3 1 , and, moreover, the metal thin 
film type magnetic-disk medium of high recording density can be realized by it, 

[0016] like a claim 2, coercive force He constitutes the aforementioned lower layer 31 from a Co system alloy layer of 
1000-1700Oe, and coercive force He constitutes the upper layer 32 from a Co system alloy layer of 1500-2600Oe ~ S/N 
property and electromagnetism ~ magnetic propertiess, such as the transfer characteristic, are easily controllable 
[0017] moreover, the claim 3 like ~ the aforementioned lower layer 31 ~ composition ~ 2-20at.%Cr and 2-6at.% ~ CoCrTa 
metal thin film which consists of Ta and Co ~ constituting ~ the upper layer 32 - composition ~ 10-20at,%Cr and 5-15at.% ~ 
selecting each composition and a thickness ratio by constituting from a CoCrPt metal thin fihn which consists of Pt and Co - it is 
— electromagnetism ~ the transfer characteristic can be set up the optimum 

[00 1 8] Like a claim 4, it is 20 - 30mTorr about **** gas ** of the substratum layer 2 and the lower layer 3 1 . By making it high, a 
lower layer 3 1 serves as a low noise. Since there was a problem that coercive force was too low, in the monolayer 3 which 
consists only of the conventional CoCrTa, **** gas ** of the conventional CoCrTa layer is 3 - lOmTorr. Although it was made 
low, it is ****ing the upper layer 32 which consists of CoCrPt on the CoCrTa layer 31, and since high coercive force is obtained, 
a lower layer 31 can be ****ed by high **** gas ** used as a low noise layer. 
[0019] 

[Exan^le] Next, an example explains how the metal thin film type magnetic-disk medium by this invention and its manufacture 
technique are materialized in practice. For drawing 2 , a metal magnetic fihn is CoCrPt monolayer (500**). For a lower layer 31, 
CoCrTa (150**) and the upper layer 32 are [ the conventional medium and ] CoCrPt (350**) by this invention. It is drawing 
which compared the magnetic properties of the medium of a two-layer configiuration. 

[0020] According to a claim 3, CoCrTas of a lower layer 31 of composition of an up-and-dovm layer are 1 2at.%Cr. 2 at.%Ta. and 
86at.%Co, and CoCrPts of the upper layer 32 ar e 15at.%Cr, 10at.%P t, and 75at.%Co. Moreover, any sample was ****ed wi3i 
quiescence opposite type DC magnetron spatter equipment on the 5.25 inches aluminimi substrate by which NiP plating was 
carried out. 

[0021] electromagnetism -- 0.45 micrometers of gap lengths, 10 micrometers of the width of recording track, and the thin fihn 
magnetic head of 0. 14 micrometers of the flying heights were used for evaluation of the transfer characteristic the record 
frequency of a medium S/Nm property - 14.3MHz and a noise band ~ the twice ~ carrying out - peripheral speed ~ 19.7m/s it 
is . 

[0022] Near 1600Oe, the two-layer configuration by this invention is larger, it is D50 property (write-in frequency [ at the time 
of an output declining to 50% ] ), and the white round head and the white rectangular head are [ the property is improved and ] 
more effective than the case of CoCrPt monolayer configuration of the former [ coercive force / He ] in the high-density record. 
[0023] A black dot and a black rectangular head are S/N properties, coercive force He is near 1600Oe, and, as for the two-layer 
configuration by this invention, about 2dB of S/N properties is in^roved from CoCrPt monolayer. 

[0024] Drawing 3 is drawing which compared the exaggerated light property of the medium of the aforementioned CoCrPt 
monolayer configuration, and the medium of the two-layer configuration by the aforementioned this invention. In the medium by 
which the mformation is akeady written in, when it vmtes in in piles on a different frequency, an exaggerated light property is 
the amount of survival of the MAG of the information written in previously, and the value is as good as the parvus. 
[0025] Compared with the metal magnetic fihn of CoCrPt monolayer shown at a white rectangular head, near Hcl600Oe, 3-4dB 
(white round-head ) of the metal magnetic films of the two-layer configuration by this invention is improved, and they are 
excellent in the exaggerated Hght property in this drawing. 

[0026] thus, compared with CoCrPt monolayer of the coercive force with the same multilayer metal magnetic fihn using CoCrPt 
of high coercive force, an exaggerated light property improves CoCrTa of a low noise m a lower layer 31 at the upper layer 32 - 
having - D50 ~ improving ~ **** - a noise reduction - possible - electromagnetism ~ it excels in the transfer characteristic 
[00271 Drawing 4 is the result of measuring change of the coercive force at the time of seting a thickness constant at 500** and 
changing the thickness ratio of CoCrTa of a lower layer, and the upper CoCrPt in the metal magnetic film of the two-layer 
configuration by this invention. In addition, **** was performed by the spatter usmg quiescence opposite type DC magnetron 
spatter equipment. Ar gas ** at the time of the spatter of Cr and CoCrTa of a substratum - 30mTorr it is ~ Ar gas ** at the time 
of CoCrPt spatter ~ lOmTorrs it was . 

[0028] If CoCrTa thickness is reduced gradually and CoCrPt thickness is increased to being about 1000 Oes when CoCrPt 
thickness is first made into a zero and it constitutes only from CoCrTa like the black trigonum, coercive force becomes high 
gradually. And coercive force will be set to 2000 or more Oes, if CoCrTa thickness is made into a zero like a black dot and 
constituted only from a CoCrPt layer. However, it is not a time of the thickness ratio of CoCrPt and CoCrTa being 5:5 that the 
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average of He of CoCrTa monolayer and CoCrPt monolayer is acquired, but it is a time of being 7:3, 

[0029] Thus, according to this invention, coercive force is easily controllable only by changing the thickness ratio of CoCrPt and 
CoCrTa. In addition, spatter time or spatter power can perform a control of a thickness easily. 

[0030] Moreover, in this drawing, although composition of CoCrPt and each CoCrTa is fixed, conq^osition is selected and the 
selection width of face of coercive force becomes large further by changing each coercive force. For example, if coercive force 
constitutes a two-layer layer from CoCrTa of lOOOOes, and CoCrPt of 2300Oes, the coercive force of ITOOOes will be obtained 
on the whole. Similarly, if coercive force constitutes a two-layer layer from CoCrTa of 1400Oes, and CoCrPt of 2700Oes, the 
coercive force of 2000Oes will be obtained on the whole, and if coercive force constitutes a two-layer layer from CoCrTa of 
nOOOes, and CoCrPt of 3000Oes, the coercive force of 2300Oes v^ll be obtained on the whole. Furthermore, it is boron (B) to 
CoCrPt. Coercive force can be made still high if it adds. 

[0031] The coercive force of a two-layer layer shows how it changes with CoCrTa thickness and CoCrPt thicknesss to drawing 5 
. The result of CoCrTa monolayer (black trigonum) and CoCrPt monolayer (black dot) was also shown for the con^arison. The 
case where the quadrature axis was the simi of both thicknesss, the case where the case where CoCrTa thickness is 100** and a 
50**[ every ] CoCrPt thickness is increased is a white rectangular head, CoCrTa thickness is 150**, and a 50**[ every ] CoCrPt 
thickness is increased is a white round head, CoCrTa thickness is 200**, and a 50**[ every ] CoCrPt thickness is increased is a 
white rhombus. 

[0032] The coercive force of the two-layer layer by this invention increases with the increase in a thickness, and is saturated from 
near thickness 300 **. This saturation value is the parvus so that CoCrTa thickness is thick. Moreover, Brdelta value (delta is 
magnetic thickness ) of a two-layer layer is not based on the thickness ratio of CoCrTa and CoCrPt, but is almost decided by the 
sum of a magnetic thickness, 

[0033] Thus, the magnetic properties of the domain of coercive force Hc=1000-2000Oe, and Brdelta=200 - 400G and mum can 
be easily obtained by combining the thickness of a two-layer layer suitably. That is, coercive force He and Brdelta can be freely 
set up by the thickness ratio of CoCrTa of a lower layer, and the upper CoCrPt. 

[0034] Change of the coercive force by Ar gas ** at the time of a spatter is shown in drawing 6 . It is the two-layer layer (for a 
thickness ratio, CoCrPt:CoCrTa is 7:3) of CoCrTa and CoCrPt according [ accord / CoCrTa monolayer / the black trigonum / the 
monolayer of CoCrPt and a white round head ] to this invention in a black dot. Although coercive force decreases in CoCrPt 
monolayer as Ar gas ** becomes high, it turns out that it increases conversely in the case of a two-layer layer. Since there is little 
coercive force change at the time of carrying out the spatter of CoCrTa or the Cr as the black trigonum shows, good influence is 
obtained also to a two-layer layer. 

[0035] Moreover, although the coercive force He of a metal magnetic film declines so that Ar gas ** increases in case the spatter 
of the Cr layer of a substratum is carried out, S/N property in a metal magnetic film improves. Therefore, it is 20 - 30mTorr 
about **** gas ** of the substratum layer 2 and the lower layer 3 1 like a claim 4, By making it high, a lower layer 31 is made to 
a low noise, this invention is ****ing the upper layer 32 which consists of CoCrPt on the CoCrTa layer 31, and it is convenient, 
even if the coercive force of a lower layer 31 is low, since high coercive force is obtained. In addition, **** gas ** of the upper 
layer 32 which consists of CoCrPt is 3 - 30mTorr. It chooses from a domain. 
[0036] 

[Effect of the invention] A lower layer 31 can consider as CoCrTa layer, the upper layer 32 can consider a metal magnetic film 
in / according to this invention as mentioned above / a metal thin film type magnetic-disk medium ] as the two-layer 
configuration of CoCrPt layer, and the magnetic-disk medium which can choose coercive force He and Brdelta freely and can be 
satisfied of a reduction of a noise and both of a high-density record with combining both thickness suitably can be realized 
easily. 

[0037] moreover, the thing for which coercive force He constitutes a lower layer 31 from a Co system alloy layer of 
1000-1700Oe, and coercive force He constitutes the upper layer 32 from a Co system alloy layer of 1500-2600Oe like a claim 2 
- electromagnetism - the transfer characteristic can manufacture the optimum metal thin film type magnetic-disk mediiun 
[0038] a claim 3 ~ like - a lower layer 3 1 — composition ~ 2-20at.%Cr and 2-6at.% - C nCrTa metal thin fihn which consists of 
Ta and Co - constituting - the upper layer 32 - composition— 10-20 at.%Cr and 5-15at.% t - selecting each composition and a 
thickness ratio by constituting from a CoCrPt metal thin film which consists ot Ft anJCo -- it is - electromagnetism - the 
transfer characteristic can be set up the optimum 

[0039] Like a claim 4, it is 20 - 30mTorr about **** gas ** of the substratum layer 2 and the lower layer 3 1 . By making it high, a 
lower layer 31 is made into a low noise, and coercive force can be secured in the upper layer 32 which consists of CoCrPt. 
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PURPOSE: To control coercive forces and to enable 
decreasing of noises and high-density recording by 
forming a magnetic metallic film into two-layered 
constitutions consisting of a CoCrTa film of a lower 
layer and a CoCrPt film of an upper layer and properly 
combining the film thicknesses of both. 

CONSTITUTION: The magnetic metallic film is made into 
the plural layer constitutions. The upper layer 32 near 
a magnetic head 6 is constituted of the CoCrPt having 
the large coercive force and the lower layer 31 apart 
from the magnetic head 6 is constituted of the CoCrTa 
having the small coercive force. The magnetic field to 
be applied to the magnetic metallic film by the gap G of 
the magnetic head 6 is strong in the upper layer 32 and 
is weak in the lower layer 31 and, therefore, the 
sufficient writing of information is possible and 
overwriting is easy as well even if the upper layer 32 
has the high coercive force. The coercive force can be 
easily controlled simply by changing the film thickness 
ratio of the CoCrPt and the CoCrTa. 
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W>C%SftS«Flc{Sa^$nSo Lfe*^oT> J:M32i:TM 
310*a2(3>f^ffltCj:oT, y>fX*HSJ^3tl. 

[0 0 16] S*S2CD<ke>fC, fitr8BOTM31 5:, m& 
:^jHc*^1000~17000e<OCo^-^^KT-fifcaL, ±M32$:, 
'^:^jHc*n500~26000eODCoJi?!-&^-Z?ltfia-rSZ:2lJC 20 

[0 0 17] M^3<Z)J;e){C, ttnB<7)TM31 
t*, jffi^A^2~20at.55Crt 2~6at.%Tai:Co*^P)«cSCo 
CrTa^l ;i/^T'^U ±Ji32$:, iiiB^*no~20at.X 
Cri: 5~15at.5a'ti:Co*^e>«t5CoCrPt;* ;i^flK-r'^ 

[0 0 18] M:^4(DJ:e>lC, T*K2 i;TM3l<Z)^ 
]it?!f;?.ffi$:20~30mTorr i:ilf<-rS3i:fC J: »J. TM31 30 
3b^y-fXi:J&S, ti£5R<>DCoCrTaG)**^ej^S#MJiE3 

CDCoCrTali^CD^aKTtfXffitt 3 —lOmTorr i:{g< bTV\fe 
CoCrTaM31(3D±lCCoCrPt*^e>!&S±Ji32S:^i-S 

[0 0 19] 

PtJ|lM(500A) ®tS6l5<^#i:, 2fc|§^lcJ:»JTM3l*^ 

CoCrTa(150A) , ±M32*^rPt(350A) CD2M^® 

[0 0 2 0] ±r(Dm<m^it. ^^^stctievv t» 

31(?DCoCrTa{i, 12at.%Cri; 2at.%Tai:86at.5l!Co-efe»J, 
* fe.±M32<55CoCrPtli, 15at . KCr iL lOat . XPt i;75at . 5SCo 

[0021] WSS^mi:^<DfmiZli. ■ ^-V :?^:S0.45 50 
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4 

/ttm, h^^v^'ipilOMin, #±fi0.14Mni<Z)^PIKS^'\ 
«y F5:«V^fc. j!if*S/Nm#ft®IE^MM5Cli, 14.3MH 
/-fX^igcld:-?-®2'(&i:U ^j^m9.7ni/s T-fe 

So 

[0 0 2 2] SjtLiieEg^li. D50#S( ffi:^*Wo{C 
®T-tSI^<Dm*^?^ )T'fey, -RiK^Hc^neOOOe 
#jfiT-li, ti^*«)CoCrPt#M^[fiKO#^ J: y 

[0 0 2 3] MAilMH^ldU S/N^i^T-feU, *IS 
^{CJ:5 2M^li, -^iK^Hc^neOOOeMjaT', CoCrPt 
S/N^^14*^2(Mg^#$tvT<^^-So 
[0 0 2 4] E3li, ltfiScDCoCrPt#M^«)«5(*Ji:> 

[0 0 2 5] ^(oST'ii, aeg^T-a^-rcoCrPt^ji®^ 

iSMC )f>\ Hcl6000eMja-rii3~'4dB^S3nT 
[0 0 2 6] Z.<D.ii^\Z^ TM3UC<6^>fX«XbCrTa 

S:. ±M32{cig^iaaaj(OCoCrPt V 

[0027] 04 liJfclS^lC J: S 2 M^E^®^ 
IglCfeV%-r, 1^S:500AT— ^ilU TM<^)CoCrTai: 

±M®CoCrPt h (D^it^^X tcm^aymkhoymt & 

SOmTorr T'fey, CoCrPt>?./^»y ^ ^®Ar:«/:xEmOmTor 
r TJfe-Dfe. 

[0 0 2 8] M®H^c^J:e)tC, *ttc3CrPtKIPS:-^n 
CoCrTaO!)*T'«lfiabfe»^{i, lOOOO^ST'feS 
COtC^fU CoCrTa|^S:«km{C3^ e> U, CoCrPtK/??:it 

T, MAODJ:e>(CCoCrTaPy^S:-lfDtU CoCrPtKO* 
T-H^-rSJ:, 'egfiS:t;l*20000eJSJLhlCJfc5o fcfc'U, Co 
CrTa^MK i:CoCrPt#MM«>Hc®5|«!|rtiiA^ 6 4xS ® 
ti, CoCrPti:CoCrTaa)K)^it*^5 : 5CDi:^T*^<, 
7 : 3(Z)ii#T*feS. 

[0 0 2 9] Z:©J:^fC, 2tc^WCJ:tlli, CoCrPtilCo 

So 

[0 0 3 0] :iCD@7?li, CoCrPtfcJctJ^rTa-?- 
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Oe(3DCoCrPtT' 2 mWk.^m.-f^ ^T'lTOOOeO)^ 

ll^tC, >SJSartf*n4000e(OCoCrTail2700 

0e(DCoCrPtT'2®mS:^-t-Si:, :^-e20000e<D#?SI 
'^&*I*'«17000e®CoCrTah30000e<OCoCrPt 

T'2M]K5:^f Si:, ^T'23000eCD^&^jA^e>n 
$e>tC, CoCrPt{C:Kn>(B) fe^fsi:, -R^S:^ 

[0 0 3 1] 2MK<Z>RSfcfJ*^. CoCrTaMISi: 

CoCrPtlIg;?tCJ:cTi:*(DJ:e)lC^<fc-fS*^$:5^-r= Jt«J 
Ofeib, CoCrTaiLMM (IS<DH#) feJcO^^^CrPtj^Mm 

(MA) a>igS=fe;a^Lfe. ^ttMMI?CDfDT-feU, Co 
Zrlal^ii^ 1 OOA-e, SOA-ToCoCrPtl^&li^ \^t=M 
-^^^aizg^l, CoCrTaMISAU 50 A-C% SOA-ToCoCrPt^ 
j??:it-^LfeS^*^aA, CoCrTalSi?A^200AT% 50 A 

[0 0 3 2] i?~^\z^^2mw^mktj\-tL mM<Dm 

iatiitjictiiDU liypsoo A#ja*^e)^UT(r><= 20 

MIIi05Br6^i( 6 liffiiffliy? ) li. CoCrTailCoCrPtOjg 

[0 0 3 3] Z.CDj:e)lC, 2Mll<Z)mi?S:ii^lCia*^ 
t>-&SCliltCj:»J, fiS^Hc=1000~20000e, Br 6 =20 
0 ~400G- /iim<3D«gH«)iaiSC4f145:^{C#S3i;A^-e 
SS, f J&fct), TM«)CoCrTai:±®«)CoCrPti:a)l^ 

[0 0 3 4] H6{C, >?.>'1>yaJ^Ar:i/:xEtCJ:S'K^ 
i30ymS5^^-t. M(©H^l*CoCrTa#MI^ Hyit^CoCr 30 
Pt©#^R aAA^*^lCj:SCoCrTai:CoCrPt®2M 
IK (^[^ttCoCrPt : CoCrTa*W : 3) TfeS. Cc3CrPt 

[0 0 3 5] T:*(DCrM$:>^>'^^V^t-'5l^lC, Ar 

tc^i^-oX. «*^4G)J:e){C, Tfi&K2i:TM31«)fiaiE 
?!f:XBE5:20~30inTorr i:l^<-rS3i:tCJ: T^31$: 
i&J4X\ZX'^^o CoCrTaM31®±lCCoCrPt 

scDT% T®3i<z>saeat**MS<T=b^iStt^vN„ ^33, 

Cc3CrPtA>e);&S_hM32©^:^:xHli, 3~30mTorr (D 
[003 6] 



[0 0 3 7] ttz. »*3^2G)J:^IC, TM31$:, -RJK 
McmOOO'^l700(^aXo^-^^MXW^L^ ±M32$:. 

[0 0 3 8] M*:^3(3!)J:e>fC, TJlSUi, ai^;b^2~ 
20at.5l!Cri: 2~ 6at.%Tai:Co*^e):^-5CoCrTa;il ^^l/^KE 
T'^L/, ±M32li, ;fflfiS;*no~20at,5l5Cri:5~15at.X 

Pti:Co:;b>e>;&SCoCrPt>i i?;i/^KT'filfi£-rS3 i:lc j: 

[0 0 3 9] W:^3^4 <DJ;e)lc, TW2 i;TM3l0^ 
IK:itf>?.ffi$:20~30niTorr i:lS<-t53i:{C^ U, T®31 
5:<Sy >r>Ci: U 'fia^liCoCrPtA^P)75:S J:M32T*ifi« 

[EfSODtfS**^^] 

[01] *^WcJ:S;>i^f;i/^PI^?8S^7^-r^^'«SE(ifJ<^ 
[02] piaf;i/SSffiK*^rPt#M<©SK<*:i:*l§Wl-J: 

[03] CoCrPt]|LM«lfi)t<^)««*^i:, *^reiCj:S2jf^ 
[04] 2{c|8WCJ:5 2M«lfi£®>i^';i'fi»ffiKl-fe<'^ 

[05] 2mW>W^ii\ CoCrTaM^ilCoCrPt^tC 
J: o T if® <J: e) IC^^b-f S*>S:at-r0T&S. 
[06] yt./^•*y^^A^3!^>^E{CJ:S^fiS*CDSa^f5:a^ 

[07] imjni^9)\m^!^'r^7.9miif'(r>^smm 
[08] ^f;b?i»ffiiK^*r4<©fias^ 
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